Microglia stimulate the invasiveness of glioma cells by increasing the activity of metalloprotease-2.
Gliomas represent the most frequent type of human brain tumor, and their strong invasiveness is a significant clinical problem. Microglia, the immunocompetent cells of the brain, contribute significantly to the tumor and are potential interaction partners of the glioma cells. We studied the impact of the presence of microglia on tumor cell invasion in cultured brain slices. To selectively deplete microglia, the slices were treated with clodronate-filled liposomes. When glioma cells were injected into slices devoid of endogenous microglia, the invasiveness of the tumors was significantly decreased as compared with controls. Inoculation of exogenous microglia together with glioma cells into cultured brain slices increased the infiltrative behavior of the tumor depending on the microglia/glioma cell ratio. Cell culture experiments revealed that soluble factors released from glioma cells strongly stimulate metalloprotease-2 activity in microglia. In the brain slices inoculated with glioma cells, increased activity of metalloprotease-2 was directly correlated with the abundance of microglia. Our data indicate that glioma cells stimulate microglial cells to increase breakdown of extracellular matrix and thereby promote tumor invasiveness.